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Abstraut1 .* 6.. 

We describe fifteen rspo;cts of striature of the oolon requiring 

surgery in crystic fribrosk patients identified from a survey of 

114 Cystic Fibrosis Care CMt6r~ h xha UdtCd StattW. Age8 

ranged from two to seven years and seven of the fifteen repozts 

were female. A history of zueconium ileue was repotted in nine of 

the fifteen repozte. Fibrosis of the subraucosa was described in 

fourteen of fifteen surgical pathology reports. Panorentic enzyme. -_* . . . . 
US? hisrtory waIi available from fourteen reportlo:‘ All had taken c.. 
delayed-release products containing micrrotablots for six to 

forty-six months at doses ranging from 6,900 to 29,000 units 

lipase/kg per meal, but only eight of fifteen patients used such 

producte labeled as containing@seter than 20,000 units 

lipase/capsule ixunediataly prior ta surgery, 

Xey words : cystic fibrosis, pancreatic enzymes, colonic 

etrictures. 
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Distal intestinal gbstrtlcti?n syndrom3 (DIOS) occura in two 

peroent of cystic Zcibrosibi (CF) patiente per year and ia 

characterized by recurrent colicky abdominal pain, right lower 

quadrant mass and 6igna.Of intestinal obetruation I**. The signs 

and symptoms of the syndrome are usually attributed to complete 

or partial obstruotion of the intestinal lumen in the ileoceoal 

area by inepiesated material, however other 'abdominal pathology 

(le. I Crohn'a Disease, intussuaception, appendiceal abscess) oan 

mimic DIOS. lStricture of the ascending salon had not been 

previousXy described in the differential diagnosis of DIOS until. 

Smyth et al. reported give such cased, Subsequent to Smytht8 * 
report similar ames were reportad from the United Kingdom, 
Ireland and Denmark 4V5DsFr. Each casa had been switohed to high- 

strength pancreatic enzymes (H&E), preparations labeled as : 

containing 22,000-25,000 unita of.lipase per capoul~, prior to 

the development of a colonia stricture with aubmucosal fibrosis. 

A survey, administered by the Cystic Ffbrosfe Foundation (CFF) in 

the United States, was conducted to search for similar cases of 

colonlc strioture and to desoribe,the UGG of pancreatic enzymes 

prior to surgery on the colon. 

METHODS 

For 26 years, the Cystic Fibrosis Foundation has maintained a CF 1 
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patient registry. In 1993 the total patient& registered numbered 

19,606 patients (comprising 80% of the diagnosed-CF population in 
the United States).seen in I14 CF Care Centere. In January of 
1994, in conjunction with the Food and Drug Abminietration (FDA) 

u survey questianlraire wae semt to 114 CP Care Centers requesting 

a description of any cases of stricture or obetructive bowel 

disease not responding *to conservative treatzuent within the past 

three years. Data requested includedt age, gender, um of 

supplemental panaraatio enzymes, other drug therapies, surgical 
an8 pathology raparte, and significant pa& medical history: 

Each report was reviewed ta determine whether it met the 

following working case definition: sysaptorhs consistent with 

intestinal obstruction that failad to respond to medical 

manageamt and subsequently resulted in surglSca1 excision of a 

segment of strioturad qolon. The reporters of the identified 

caeee wl~re contacted if additional information was needed. 

Panckeatio enzyme produats wara aatsgatized as followsJ imraediate 

release products; delayed-relaaee products containing enteric 

coatad microsphere8 with a labeled content of 4000 to 12,000 

unit5 of lipase per capsule; and delayed-release products 

oontairning enteria coattnd miaratabLets with a labeled content of 

4,000 to 30,000 units of lfpasa per capsule. Average dally dose 

per praduct aategory was caluulatad by adding tha avdlraga monthly 
prescribed dose6 in units lipaae/kg per mea1 and dividing such 
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mm by the total nmber of awnths ueed for that particular 

product category. The pancrasaatic enzyme products also aontain 

protease and amylam. Labeled Lipuse aontsnt was u&d only to 

categorize these produats and was not meant to incriminate that 

component. 

SURVEY RSSULTS 

Forty-five reporta were received from 113 of ~14 surveyed CF Care 

Centers, Fifteen of the forty-five regorte met our ca8e 

definition. Eleven CF Centers loaatad throughuut the United 

States W8re rasponeible for ths fifteten report@, All were single 

aam reports with the axaaption of three reportars reporting 

thrae two, and two cases, respeotivsly. Two reports had 

diagnostiu etudies consistent with a stricture of the oolon but 

surgery had not yet been done. 

Selected aharaataristics of the fifteen patients from the tsurvey, 
as well as cases reported in the literature, are summarized in 

Table 1. 

Ths portion of tho aolon excised included the right colon in 

s8ven oaess, the transverse aolon in five amae and almost the 

entire colon in three c3afm3. Surgical pathology reports were 

available for all cams. On g3rose exaznination the colonic wall 

was frequently desoribed as thickened with urinal narrowing at 
\ 
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the striczture site- Desariptions of the mucasal mrfau8 included 

atrophy with lores of rugal folds and four reporters noted a 
%obblestoneN appeqmx! Of-the nucosa. W ith the exceptzion of one 

CEL88, a131 described fibrosis of the mabnuaosa, with two noting 
fatty inltiltration of the submuaaea- Non-epecifia inf%amaation 

was dasoribed in aeven rsports and two reports doscribed an 

inareaae in eosinopbils in the lemina propria, Ganglion uolls and 

nerve trunks were reported to appear nonaal in four cases. Three 

reportere noted the preaqnaf? of ChyLaue ascites at surgery. 

Pmoreatfc enzyme usage histories were available for fourteen 

patienta (Table 2). Total duration of ugc of any delayed-release 

product containing microtablets rangad fxdm sfx to forty-six 

months with a mean of twenty-one months, Average dose of stay 

delayed-relearn product oontaining microtablets rang& from 6,900 
to 29,000 units lipase/kg par meal. 

IXGCUSSION 

. 
The fiftsen cafm~ of ao&oAia strictxe requiring surgery Wer0 

. . 
remarkable for being on average younger (man 4.2 years) aompared 

ta all CF patients reported to the CF Wathal Patient Registry 

(mean 14.8 years) and aonsristent with the ages of the fifteen 

case8 reported in the literatura. N&onfum ileua or perinatal 
csurgery was rPpOrt8d in five of*the fifteen (338) cases reported 
in the literature compared to nine of fifteen (60%) From tie CFF 
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purvey. of WLS nine CFF fiurvey oaiie8 with a history off meconiun . 

ileus, seven cases were reported to ham required surgiaal 
interven%ion. Briars ha8 suggested that stricture farmat~on oould 
be related to d compromise of the colonio arterial eupply 
rssulting from a perinatal illnese re*irfng surgical 
bWmmntion6. 

The gender distribution of the oa~ee raportrEld to the CFF survey 
wae 46% female, ident$ual to the percentage of females among all 

CF patients xegorted to the registry, but higher than the 
percentage among the carses reported in the lit6ratur6, 33% 

female. 

Colonia stricture cmm6 reported from the CFF survey have many 

charaoteristics in comnort with th6 ca6e8 initially reported by 
smyth, including a similar histologio picture. Sxuyth noted that 
all their patients had bean switched to WIPE preparakions 12-15 
months previouely and Smyth raised the hypatheeia that tha 

dsvologment of these stt;rictures may be"related to the 

introduotion of (HSPE) preparationss. In contrast, only eight of 
the CFF survey ca6e6 weza reported to be using a delayed-release 
product containing miorotablets with a labele&ontant of’iore 

1 
than 20,000 units of lipase per capeule immediately prior to 

Surges, i'iOW8V@l, the CFF ourveyed c&as all had used a dclayed- 
release formulation containing microtablets prior to surgery 
suggesting that intensity of dosing and duration of therapy may 
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be important risk factors aLi well. In aorapaxieon to the eix.gases 

reported by Knabe who Were taking NSPE doses of 25,000-75,000 

units lipase/kg peg meal thf CFF survey cases were taking 

delayed-release prodUat8 Contahhg microbblets at dOs8S ranging 

from 6,800 to 29jOOO Units lipas@/kg per meal. Xnabe duggests 

that higher doses taken by their patients my be related to the 
more wideqkoad involvement of tha uolon in their casea'. Among 

the three. Gases reported from the CFF survey who had almoet their 
entire colon excised., average microtablet FornttilhtFon doses were 

8,100, 9,800, and 17,800 units lipasa/kg per meal, reegectively, 

In response to tha foreign and domestic reports of colonia 

stricture in cystic fibrosis pe;tienter, th& FDA met vith the threa 
firms who market these products in the Unit&l States. A6 a 
result, ~cNei1 Pharmaceutical, Scandfpharm, Inc. and 8olvay 

Pharmaeeticals, Ina. voluntarily withdrew from the mark& thair ' 

HSPE products (Panoreass, Ultrase, and Craan, respectively) 

labeled as crontaining more than 20,000 unite of ligase activity 

effective rithin 60 day6 of a Dear Doctor letter, dated February 

11, 1994 and signed by all thras firmo.'Tha letter wa6 sent to 

all United State8 Cystic Fibrosis Centers as well as other 

physicfans tatgeted as likely to prescribe these producte. In 

addit:lon, the letter was publishad in the Journal of the Ameriuan 

Media& Association, the New Enqland- Journa.?. of Medicine and 

Pedbtrics in their April 13, April 14 and April issues, 

respectively. In the letter the manufaaturers recommended that 



patients be maintained on the lOWe& daily dosage of panoreatic 

enzymes nsaeereary to minimize eteatorrhea and maintain good 
nutritional status, This supay wae initiated while those actrims 

were ongoing * 

Conclueions concerning the relationship between u&e of delayed- 

release pancreatic enzymes containing miarotablste and stricture 

of the colon can not be dtawn from these case series. More 

detaileci information on en&me utae in CF patients, the 

characteaistics of the CF patients and the manufacturing. 

specifica of the formulations involved in the aaaes are needed. 

The proportion of patiente.esen at CF Cara Centers taking r;imilar 

high amounts of lipaee units per meal but'not presenting with 

CObnia stricture uannOt be determined from this survey. The 

cases described from the CFF survey regzeaant thoee with the most 

severe strictures of the colon requiring surgery and therefore do 

not include casm with earlisr catggss of stricture, nor do they 

precluda the possibility that other sites in the gaetrointestinal 

traot may be involved. Further investigations are needed to 

determine the etiology of these stricturee. 

The possibility of stricture needa to be UonEid8r8d in al]. 

patihts taking large doe88 of pancraatia txmeymes containing 

miarotablots who have symptoms of in&stinal obmxction. 

Phys;Faiana and other health-cam practionere who are aware of 

additional suspected case6 are encouraged tq report them to FDA'6 
li 
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HEXMatch . picogram O. Co faoilitats reporting, a~var:le 8v8nt 20~8 . 

are available in eeveral publications inuluciing the Physiuians~ 

Desk Reforrence, th9 I’DA Ned+oal BuTLatin, and the American 
Medical Asaocfation '8 brttq Evaluations. 
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alecrted chazwterietics of &ported 

Scurae 

t non-operated 
$ 5 OF 6 non-operated'- 
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PABLE 2. 
PANC~'lZc ENZYBflt WE UNTIL TIME OF SURGERY 
Duration of use in months (order Of We) 

18 0) 
17,000 17,000 
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